Antioxidative effect of vitamin D3 on zinc-induced oxidative stress in CNS.
Antioxidative mechanisms of vitamin D3 were evaluated both in vitro and in vivo. A 4-h incubation of brain homogenates at 37 degrees C increased the formation of Schiff base fluorescent products of malonaldehyde, an indicator of lipid peroxidation. Incubation with vitamin D3 dose-dependently suppressed auto-oxidation. The antioxidative potency for inhibiting zinc-induced lipid peroxidation was as follows: vitamin D3 > Trolox (a water-soluble analogue of vitamin E) > or = beta-estradiol > melatonin. In the presence of high dose of desferrioxamine, a metal chelator, vitamin D3 attenuated auto-oxidation. These in vitro data indicate that vitamin D3 may act as a terminator of the lipid peroxidation chain reaction. The antioxidative effect of vitamin D3 on zinc-induced oxidative injury was verified using local infusion of vitamin D3 in vivo. Intranigral infusion of zinc elevated lipid peroxidation in the infused substantia nigra and depleted striatal dopamine content at 7 days after infusion. Furthermore, elevated cytosolic cytochrome c and DNA ladder, indicatives of apoptosis, were demonstrated in the infused substantia nigra. Simultaneous infusion of vitamin D3 and zinc prevented oxidative injury and apoptosis induced by zinc alone. The involvement of glia-derived neurotrophic factor (GDNF) expression was excluded since vitamin D3 did not alter GDNF level in the infused substantia nigra at 24 h or 4 days after intranigral infusion of vitamin D3. Our results suggest that vitamin D3, independent of upregulation of GDNF expression, may acutely prevent zinc-induced oxidative injuries via antioxidative mechanisms.